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Project Title: BIORATIONAL  CLING  PEACH ORCHARD SYSTEMS  (BCPOS) 

Summary: During 1997 a demonstration and education program to manage Oriental fruit moth, 
Grapholira  molesta, and peach twig borer, Anarsia  lineatella, with mating disruption  and 
Bacillus thuringiensis sprays was implemented through funding  support by the  California 
Department  of  Pesticide  Regulation. Janine Hasey, Sutter and Yuba Counties farm  advisor, was 
project leader and coordinator for the Sacramento Valley. Area IPM advisor  Walt  Bentley  was 
the  San  Joaquin Valley coordinator. Cooperators included Area IPM advisor Carolyn Pickel and 
Butte County farm  advisor  Bill Olson in the Sacramento Valley, and San Joaquin Valley farm 
advisors Bob Beede (Kings County), Maxwell Norton (Merced County) and Roger Duncan 
(Stanislaus  County).  Field representatives from  the California Canning Peach  association  also 
participated.  The primary goal was to manage key pests using  alternatives  to  dormant 
insecticides and the  more  disruptive growing season sprays being aimed at  them.  The  use of 
disruptive, broad spectrum sprays has led  to  increased use of miticides throughout the  Central 
Valley  to control outbreaks of webspinning spider mites that  follow  the  applications. Also, with 
the concerns involving dormant insecticide spray residues being found in streams and rivers, we 
were  implementing a program that would mitigate  the need for this important pest management 
spray.  We hoped to  1)  show  successful use of mating disruption (pheromone confusion) for the 
key  pests,  and 2) develop information on secondary pests that  were previously controlled  by 
either  dormant  or in season sprays applied for primary pests. 

In the  six counties, there  were  387 acres in the project where  either  the complete or partial 
mating  disruption program was used  which eliminated or reduced several in season  sprays. 
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Additionally, Bt was  used on 246 of these  acres, eliminating the dormant insecticide. 
Pheromone traps were used  to  monitor  adult  males of OFM, PTB,  San Jose scale (SJS) and  in 
the San Joaquin Valley, omnivorous leaf roller (OLR). Orchards in Sutter, Yuba and Butte 
Counties were monitored  in  April for shoot strikes caused from overwintered PTB to check the 
effectiveness of Bt sprays. Orchards in  all counties were monitored in May or June for shoot 
strikes caused by OFM or PTB to determine the effectiveness of mating disruption, In each 
orchard or cultivars monitored during the season, 500 (Sacramento Valley) or 1,000 fruits (San 
Joaquin Valley) were examined before sorting fruit during the harvest operation. Overall, worm 
damage  from OFM and PTB was  less  than 1.6% in most blocks with a few exceptions. In 
Merced County, worm damage was 5% or higher due to the high moth pressure from almond 
orchards. Larger pheromone treated  blocks  and areas away from major sources of moths, such 
as found in the Kings County study area,  can use this technique for control of  the primary pests 
while areas such as Merced County will have more problems. Particularly, mature and 
nonsprayed almond orchards provide sources of  PTB, which mate and then fly into stonefruit 
orchards resulting in infested fruit. An unexpected secondary pest in Sutter and Yuba Counties, 
oblique banded leafroller, caused fruit damage in both mating disruption and standard spray 
blocks. This problem is being researched on a grant extension in 1998. 

A total of 22 growers and several pest control advisors cooperated  in the program. They and 
others were reached throughout the season through several meetings held in the counties during 
key times in the control and monitoring of OFM and PTB when using Bt sprays and mating 
disruption. Growers are interested in moving away from the dormant and disruptive growing 
season spray program for both PTB and OFM. Bt bloom sprays and mating disruption seem 
viable alternatives. The cost of two Bt bloom sprays wi no more than the cost of a dormant 
insecticide spray. Higher costs are the largest obstacle to growers adopting mating disruption 
however. The complete mating disruption program  costs about $1 10.00/ acre more than a 
standard spray program. By using a partial program that includes mating disruption plus 1-2 
sprays, costs are reduced over the complete program  by $50.00-$70.00/acre. However, growers 
and pest control advisors must kpproach this  pest management technique with caution. It is 
imperative that those involved in such a program  be willing to spend extra time looking for 
shoot strikes along with monitoring for secondary  pests such as katydid, plant bugs and oblique 
banded leafroller. 

Results and Discussion: 

Objective one:  Implement a biorational  program  through field demonstrations for cling peaches 
to reduce  insecticides in  the  Sacramento  and  San  Joaquin Valleys. This program will be aimed 
at  eliminating the dormant  organophosphate,  carbamate  or pyrethroid spray for  peach twig 
borer  (PTB),  and  reducing  or  eliminating in season  insecticides  aimed  at orientalfruit moth 
(OFW and PTB. 

and Yuba Counties: Bloom time sprays  of Bacillus  thuringiensis (Bt) were used instead of 
a dormant insecticide spray on 153.4 acres to  control overwintered PTB. An additional 25 acres 
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that had a dormant insecticide were sprayed with  Bt also. Mating disruption (MD) was  used on 
186.4 acres. Of this, 127 acres were in the complete OFM and PTB program (four applications 
of  pheromone dispensers), eliminating the need for in season insecticides  and miticides. The 
remaining 59.4 acres were on the partial program - one application each  of OFM and PTB 
dispensers in the spring followed by a summer spray. This  program eliminates 1-2  in season 
insecticides. 

Butte County: Bt  was  used on 56 acres eliminating a dormant insecticide spray; an additional 28 
acres had a dormant insecticide and  Bt sprays. The complete MD program was used on 3 acres 
while the partial MD program  was  used  on  94 acres. 

-laus County: There were 26 acres on the partial MD program  but with no summer spray; 
almost 17 acres of these peaches had Bt bloom sprays and no dormant insecticide spray. A 38- 
acre block had one spring OFM MD application and a dormant insecticide; Bt sprays were 
applied on 15 of these acres.  At another site, 9.5 acres were treated with Bt sprays and had no 
insecticides nor  mating disruption. 

Merced County: Sixteen acres were in the complete mating disruption program; of these acres, 
10.5 had Bt sprays and  no dormant insecticide spray. However, the 11-acre  block  had to  be 
sprayed with an insecticide in  late spring because  of  high PTB counts. The 5-acre block was 
sprayed in late spring because of plant bug  damage, a secondary pest. Another 11 acres had two 
OFM and one  PTB MD applications. No dormant spray nor Bloom  time  Bt sprays were used. 
An insecticide was  used in spring though for omnivorous leafroller (OLR) control. 

County: There were 12.5 acres in the complete mating disruption program. Of these, 3.3 
acres had no dormant insecticide spray. No Bt sprays were used. 

In  the  six counties, there were 387 acres in the project where either the complete or partial 
mating disruption program w d  used which eliminated or reduced several in season sprays. 
Additionally, Bt  was used on 246 of these acres, eliminating the dormant insecticide. 
Additionally, another 68 acres were sprayed with both a dormant insecticide and Bt sprays. 
There  would have been more acreage in the program but due to flooding in January in Yuba 
County, three cooperators lined up in  December were unable to participate. 

One difficulty we had  was getting the growers to use Bt at  bloom in place of the dormant 
insecticide. Some reasons  included 1) not enough lead time to get cooperators who had not 
sprayed since many growers apply the dormant  spray in December and, 2) peach growers had 
not used this spray before and many  knew nothing about it or they were skeptical. The Bt 
program and our results will be emphasized  at late fall meetings before this upcoming dormant 
season. The positive is that there were no or very low shoot strikes in April suggesting the 
overwintered PTB was controlled with Bt sprays in Sutter, Yuba and Butte Counties,  and several 
growers  now have experience using Bt. These growers are much  more likely to adopt this 
practice in the future. Many cooperators had  used  mating disruption before although some 
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increased their acreage using this pest management technique. Other growers totally new to MD 
plan to use it again next year because of positive results, at least the partial program because  it 
costs less. A main obstacle  to  growers adopting the complete mating disruption  program is the 
cost that is about $1 10.00 per acre more than a standard spray program. This cost does not 
include an additional $10.00-$20.00/acre needed for  monitoring. Another obstacle is a  grower 
mindset  that if pheromone dispensers are used, no spraying is necessary, even for  secondary 
pests. 

The  percent worm (OFM and PTB)  at harvest in all but three MD blocks in Sutter,  Yuba and 
Butte Counties was less than  1.6%, usually less  than 0.8%. For each grower, these  mating 
disruption blocks were usually contiguous and  10 acres or larger.  There was very low  worm 
damage in Kings County, both MD blocks were less than 0.8%. There  are  no  other  crop  sources 
of  OFM  or  PTB  surrounding  these blocks. The MD blocks in Merced County had 4.8% or 
higher  PTB  damage.  Two of these blocks are surrounded by untreated almonds that  serve as a 
source  for  PTB. Another block has houses on two sides  where isolated backyard trees  could 
serve as sources  for  moths. Mating disruption works best in large blocks and where  neighboring 
orchards  also use it  to control OFM and PTB. Stanislaus County  harvest  data has not  been 
tabulated  yet. 

Objective two: Form project management  teams  in  the  Sacramento  and  San  Joaquin Valleys. 
The principal investigator  and  cooperators  will  locate  grower  and PCA cooperators. 

Grower  cooperators in Sutter and Yuba Counties included Kris Dhanota, Taisha Thiara, Harsev 
and J.R. Thiara, Ignacio Ayala, Mohinder Ghag, Gurgit  Hundal and Jeff and  Dan Stephens. 
Butte  County  cooperators  were Gary Carlin, Mohinder Ghag,  Brad  and Chalmer Johnson, Lee 
Austin and Greg  Correa  of  Onstott Orchards. PCA cooperators in the Sacramento Valley 
included  Greg Anderson, Kulwant Johl, Art Ramos, Rick Gerst and Robert Hornyak. 

Blaine Yagi, Eugene Kajioka, Sherman Kishi  and Robert Chad were  the  grower  cooperators in 
Merced County.  In Stanislaus County, Tim Jarrett and  Tom Parks were cooperators and  Paul 
Muradian and Lance Jackson were  the cooperators in Kings  County.  PCA cooperators included 
Cindy  Lashbrook,  Les Nygren, James White, Eric Neese,  and Frank  Morales. 

Heidi  Sanders and  Ajayab Dhaddey of the California Canning Peach Association were  also  part 
of  the team, helped find cooperators and attended meetings. 

Objective three: Implement  monitoringprograms for both primary and  secondary pests and 
management for associatedpests no  longer  controlled  by  broad  spectrum sprays previously 
directed at primary  pests. 

Pheromone  traps  were used to monitor adult males of OFM,  PTB, San Jose scale  (SJS) and in 
the  San  Joaquin Valley, omnivorous leaf roller (OLR). The use of the  SJS pheromone to 
monitor male scale  flight  also allowed for monitoring two key parasitoids, Encarsiperniciosi 
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and Aphytis spp.Additionally, in the Sacramento Valley,  peach  blocks next to walnut orchards 
were monitored with pheromone traps for codling moth,  an  occasional  pest of peach, and 
peaches next to riparian areas were monitored for stinkbugs using three types of traps. In sutter 
and Yuba Counties, several standard sprayed orchards were monitored for comparison, Either 
one or two pheromone traps for each  pest were hung in each orchard or cultivar within the 
orchard. Cultivars monitored ranged from extra early  to extra late. Pheromone trap placement 
and weekly monitoring was  under the direction  of the cling peach farm advisors. 

Orchards in Sutter, Yuba and Butte Counties were monitored  in  April for shoot strikes caused 
from overwintered PTB to  check the effectiveness of Bt sprays. Orchards in all counties were 
monitored in May or June for shoot strikes caused by OFM or PTB to determine the 
effectiveness of mating disruption. In each  orchard or cultivars monitored during the season, 
500 (Sacramento Valley) or 1,000 fruits (San Joaquin  Valley) were examined before sorting  fruit 
during the harvest operation. A few harvests were missed  because of how early and rapidly the 
harvest progressed  and  because of unexpected harvests due to rain in the north. Grade sheets and 
personal communication with the growers were used to assess worm damage in these cases. 

Some results are listed under Objective one. Tables of all above data are included in the 
attachments. A secondary pest problem emerged during harvest mainly in Sutter and Yuba 
counties. Damage from what we believe to be second generation oblique banded leafroller 
(OBLR)  was mainly in the early  and late varieties and  as high as 9.6% in one block. Leafroller 
damage is usually thought to occur in MD blocks where no sprays are used but  we found high 
leafroller damage in our standard spray blocks  and  blocks on the partial MD program also. A 
photo is attached showing OBLR  fruit damage. We found essentially no damage from f i s t  
generation OBLR that was controlled by the Bt bloom sprays. Further research is needed to 
determine when this leafroller is causing damage and how to control it. In the San Joaquin 
Valley, two orchards were sprayed to prevent secondary pest problems by omnivorous leafroller 
and plant bug. 

Objective four: Involve pest control  advisors  and  growers in “hunk on  learning  experiences 
fhrough  breakfasr andjeld meefings during  key periods fhroughout the season. 

Joint meetings were held for grower cooperators and  PC& in Sutter, Yuba and Butte Counties 
where Carolyn Pickel, Janine Hasey and Bill Olson led the discussions. During a Breakfast 
meeting on February 19, we discussed applying Bt  sprays  and OFM  pheromone dispensers along 
with representatives from Abbott Labs and the three pheromone companies. Applying PTB 
pheromone dispensers was the topic of the March 27 breakfast meeting,  and the second OFM 
and PTB applications and shoot strike monitoring were discussed at  the May 20 breakfast 
meeting. A field meeting was  held on June 26 to demonstrate OFM and PTB shoot strike 
monitoring. Through these meetings we reached 22 PCAs, five who were new to the business 
and 36 growers and cooperators. Before these  focused  meetings, a Tri-County Peach Meeting 
was held on January 23 where results  and economics of the 1996 complete mating disruption 
program were covered. 

I 
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In each county in the San Joaquin Valley, training programs were held  on the use  of alternatives 
to the dormant spray for managing PTB. These meetings  presented  results on research-based 
projects in years preceding the implementation project. 

For Merced and Stanislaus growers farm advisors  Maxwell Norton and  Roger  Duncan  held a 
Cling Peach Pest  Management Program on  January  22 in Turlock. Information was also 
distributed to Apricot growers on  March 11 in Patterson at the Stanislaus County Apricot 
Growers Meeting. Although this commodity was  not  included in the proposal, mating disruption 
for these two pests is a workable program because  of the relative isolation of orchards and early 
harvest when compared to many cling peach cultivars. Maxwell presented information and 
updates on this project at Breakfast meetings beginning on  March 12  and  continued 3/26, 4/9, 
4/23, 5/7, 5/21, 6/4, 6/18, 7/2,  and 7/16. Roger  also  had many breakfast meetings beginning on 
March 11, and continuing on 3/25, 4/8,4/22, 5/6, 5/20,6/3, 6/17, and 7/1. 

. In Kings County a different approach was taken by farm advisor Bob Beede. Bob scheduled a 
series of three meetings with each devoted to an in depth coverage of the three primary pests of 
deciduous fruits. On February 6 the meeting was  devoted  to the biology, sampling and 
management  of San Jose Scale. On February 13 the meeting covered the same area for Oriental 
fruit  moth and on February 21 the meeting was  devoted to peach twig borer. Information on the 
dynamics of the pests  and beneficials was covered  plus the research-based information from past 
studies emphasizing mating disruption in peaches. 

When harvest approached, growers would clearly be unable to attend a meeting on identifying 
insect damage  on  fruit. Instead  of holding meetings, farm advisors and their assistants showed 
individual growers insect damage  on fruit during harvest. This individual attention ensured that 
growers knew how to identify insect damage they had  in their orchard. 

Post-Season  Meetings 

The following meetings were held where project results were presented: 

v 

Alternatives to Dormant Insecticide: Using  Bt, Yuba City, 11/25/97 
Reconsidering the Practice of Dormant Spraying,  Modesto, 12/11/97 
3rd Annual Stanislaushlerced Cling Peach Day, Turlock, 1/14/98 
Tri-County Cling Peach Meeting, Yuba  City, 1/22/98 

Acknowledgments: We appreciate the  work  done  by ourJield assistanis on  this project - Cressida 
Silvers,  Lana Osgood, Naa'eem Shawareb,  Chris  Christofferson,  and  Joel  Mullinax.  We also 
appreciate the  in-kind  contribution of Bt ($10,000) from Abbot1  Laboratories. 

ATTACHMENTS 

Tables: Butte County Shoot Strike and  Trap  Catch Summary 
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Butte County Harvest Summary 
Butte County Cost  of Program 
Sutter and Yuba Counties Shoot Strike and Trap Catch Summary 
Sutter and Yuba Counties Harvest Summary 
Sutter and Yuba Counties Cost of Program 
Stanislaus County  Data Summary 
Merced  and Kings Counties Trap Catch Summary 
Merced  and Kings Counties Shoot Strike Summary 
Merced  and Kings Counties Preharvest Summary 
Merced  and Kings Counties Harvest Summary 
Merced County Harvest Graph 
Kings County Harvest Graph 
Ag Alert Article 
California-Arizona Farm Press Article 
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Mating  Disruption  in  Cling  Peaches - 1997 
Harvest  Summary - SutterlYuba 

OFM=oriental  fruit  moth  larva 

CM=codling  moth 
PTB=peach  twig  borer  lawa 

WORM=OFM or PTB-total  worm  damage 
(std)=Standard 
(phr)=Pheromone 

= % insect damage 
"=OFM pheromone  only Page 1 



Sutter  and  Yuba Counties 
Complete  Program 

~ ~ Peracre cost of - 
O.F.M. Application 

. . .- ~~ 1st or  Dual Hang 
- product cos Labor  cost produd eost Labor  cost pmduct C 

Dual  Hang(2nd) 1s 
__ 

_~~__ 
~~ ___ .. . . .. 

S 44.07 ~ 4.70 9Q.g 4.70 
- - 

Consep byand . Consep  .&and  Consep by hand 
.~~ ~ _____ 

..... _. 

~ ~__. ST 89.96' - 8.70 98.18 6.70 
~ _ _ _  Consee poles .- . Consep poles ~___ ~- - __- 

* not  included  in  average - grower  used  leftover  pheromone  along  with  purchased  amount  for 1st application 



Sutter  and  Yuba  Counties 
Partial  Program 

not  included in average  because of only one  pheromone  application;  however,  included in pher.+lspray average. 





Bt Applications as an Alternative to Dormant Insecticides in 
Commercial Peach Production Systems 

Roger Duncan, Farm Advisor, UCCE Stanislaus County 
Grower Cooperators: Tim  Jarret, Tom Parks 

Objective: To observe  efficacy of bloom-time  applications of Bacillus thurengiensis (Bt) in  non-dormant 
treated  peach orchards for management of peach  twig borer and  other  pests. 

Introduction: 
During  1997  a  demonstration  and  education  program to manage  peach twig borer  with Bacillus thurengiensis 
sprays  was  implemented  through  funding  support  from  the  California  Department  of  Pesticide  Regulation.  One 
goal of  the project was to familiarize growers, PCAs and farm advisors  with  the  use  of  Bt as an  alternative to 
traditional  dormant  sprays.  There  is  evidence that trace  amounts  of  dormant  applied  insecticides  may  be  entering 
some  watersheds  during  heavy rain events.  Farm  advisors  and  growers  from  six  cling  peach  producing  counties 
participated  in this project, with Bt  applied  over  246  acres  of  monitored  orchards.  Pheromone  traps  were  used  to 
monitor  adult males of  oriental h i t  moth  (OFM),  peach twig borer (PTB), omnivorous leaf roller (OLR),  and 
San Jose Scale (SJS). During  critical  periods  of  insect  development,  shoots andor fruit  were  examined  for  insect 
feeding  damage. 

In Stanislaus  County, three orchards  were  included  in this study.  Orchard A is  a  19-acre  field  of  Carson, 
MOMCO,  and Stam cling  peaches. This field  had  not  been  treated  with  a  dormant  insecticide  for  the  past two 
years  but  was  sprayed  with Penncap-w on  May  22  and  Ambush’ on June  22,  1997.  Orchard  B  is  a  26  acre 
field  of  Parade,  Fairtime,  and  Carnival  free  stone  peaches  which  also  was  not  treated  with  a  dormant  insecticide 
but  was  treated  with  Penncap-M  on  May  23.  Orchard  C  is  a  38  acre  field  of  Dr.  Davis  and  Ross  cling  peaches 
which  was  treated with a dormant  application  of  Diazinon,  but  received no in-season  insecticide  sprays. The Dr. 
Davis  block  was  treated  with  OFM  and  PTB  pheromone  mating  disruption  in  May. In each of these  three 
orchards,  approximately half of  the  field  was  treated  with  two  “bloom-time”  applications  of  Bt  while  the  other 
half  received no Bt.  On  May  28,  orchards  were  monitored  for  shoot strikes by  OFM  and  PTB. On July 3, fruit 
were  examined for  PTB,  OFM,  and OLR infestation. 

Results: I 

Pheromone trap  catches  were  generally  a  little  lower  in  Bt  treated areas compared  to  non-Bt  treated areas for 
OLR, OFM,  and  PTB  throughout  most  of  the  season.  The  number of shoot strikes per  tree  was  very high in 
Orchards A and  C  but  very low in  Orchard  B.  The  vast majority of  the  shoot  tip damage appeared  to  be  caused 
by  OFM.  There  were  no  differences in the number  of  shoot strikes per tree between  Bt  and  non-Bt  treated  areas. 
Fruit  infestation  was also high  in  orchards A and  C.  Damage  appeared  to  be  almost  evenly  divided  between  OFM 
and  PTB feeding. Areas that received  Bt  applications had lower  levels  of  infestation  in  all  orchards. 

I Shoot  strikes  per tree (May 28) O h  worm  infestation near 
hamart 

Orchard A .  Bt 

1.4 Orchard B:  Bt 
6.6 33.7 Orchard A no  Bt 
3.3 28.8 

1.7 14.8 Orchard C: Bt 
0.7 Orchard B: no  Bt 
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Cling Peach Biorational  Project 1997 
Stanislaus County 

Roger Duncan, UC Farm Advisor,  Stanislaus County 
Joel Mullinax, Student, California State University, Stanislaus 

Walt  Bentley, IF" Advisor,  UC  Kearney Ag Center 
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regular  table Chart 3 
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Merced  County  Cling  Peach  Mating  Confusion  Project 
Carson  Variety,  Harvested  July 7,1997 
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regular  table  Chart 5 

Kings  County  Cling  Peach  Mating  Confusion  Project 
Fruit  Damage  at  Harvest 
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BCPOS  effort there. The percentage of 

blocks in Sutler. Yuba and  Butte coun- 
worms at harvest in all but three MD 

ties fell below 1.6 percent, she said. 
Normally it was below 0.8 percent. 
Low worm damage w a s  reported from 
Kings County, with both M D  blocks 
less  than 0.8 percent. 

4.8 percent or higher FTB damage. Two 
MD blocks in Merced County had 

of the blocks in  the effort were sur- 
rounded by untreated almonds, which 
serve as a source of pests. 

or sprayable products may evolve tech- 
Work lo develop a pheromone puffer 

nology which will  help  reduce  the  costs 

could put this stuff in his spray tank, I 
of using  pheromones. "If a grower 

think you would  see a lot  of growers us- 
ing it if it were effective. " 

form project management teams to  help 
Part of the effort under Hasey was  to 

cooperators  tackle the bold new con- 
cept of complete or partial MD and  use 
of Bt. She also organized pest control 
advisor  and  grower  field  and  break- . 

fast meetings  to  discuss  the  concept and 
experiences. 

with insects  like  oblique  banded  leafrol- 
One  concern which has come up is 

ler. 
"The Bt put  on by growers at bloom 

with  fungicide was for  overwintered 

generation of leafroller."  she Faid. 
PTB, and this also helped get the first 

"Later in the season we began seeing 
some summer leafroller damage from 

up with a new spray  timing for Bt to 
the  second  generation. We wed to come 

control this pest, if damage continues 
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